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a^rbfcftts^x; 
»^***SRfti-raiRKi, Tie (a) j*»ott«to#eE 

"Re, (M-.Z+Al-Ti) 

Jio^So (a) tse— «wr*sn*#«&« 



(fib 




z tt^eaaro^ua, a 1 awtT^^-^Aft^ti© 
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fS^X>©-aig-&S:*^Jni'r-&l»fC, TIB (A) 
#©MiS©#£TS::, (M-Z+Al-Ti) /Ti# 

fi^©****^. (a) Taa-nsK-e^ 
Mb 1 1 



Ho 



rS] R* 

T I A 1 

R l °y \ X \ 




CH, 



(fib. R l ~R 10 tt**, C r C 12 <OliMt*Jia£Sfc 

Aittlfl^s-^A^iatJH, Titt 

LTl^bfcMyX>l^l: (M-Z) /Ti*i- 
5 & + 1 . 9 ©ttBT£»»J*iD*.fc«***ilirr* 

[»**4] (M-Z+Al-Ti) /Tii45-3* 
[W*J«5] (A) tit&£l,T9-*S-t>i?/S9'( F 

[»#js 6 ] **ss*rr sBSKig 3 »r s y\\&mv> 

[^<Df$ffl&l£0J] 
[0 0 0 1] 

[0 0 0 2] 



kbs, frfrz-am&*m*m* Mtmmm<D^mmz 

#fcH*ff©*0&#**. ^oTi(SgSrW^*?iJta-&#:€: 
*^T^.fc56{C«, KK©^fi&g*©teffl*TJ£tt*' 

«d«©w3ea*a<3*ftT^s. tju* >j &«{t 

[0 0 0 3] *»tB«A6t4fEK:4*3t0^y-fe>^ 

m^mr^m mmm6 1-33132^ ^mw- 

1 -5 3 8 5 H|) , ^^D-t>-fb-&«i:W«7;W5x 

^FMS&l (#) I##**StS^ife (#^BS6 1-28 

5 0 7^, 62-20910 3^) , &1£<D 

«SEfna-&*'jtr,>^'j"v-**«a***j£ (Keens 

6 1 -4 7 7 0 6^, «Nf^0S6 3-5 4 0 2^) «S£"T 

©©. *^M^©mm^^isL<, sjcwfae^ttfc 

[0 0 0 4] £<btc, ^y-fe^ft^iih'J^^ 
;U5x^Z>,©^^7-y-f f ;Wb^*T**T e b b eg* 

>tt— S*S^***f S^fe (#EH*m5 2 4 4 
9 8'0t) **&$9n?*S. .H©3SF8tTtt. «H#*Jgtt* 
*58^-r*fc*fctt, ffilMUKi: LT#*©7;i^;i/7;i/ 

«»^*&*^&£©*^w»»*. 

[0 0 0 5] 

&-r •&*>©-?<& -a. 

[0 0 0 6] 



(3) 
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( i ) mmy^ti u ^mit^^m^mm^t lts^ 

"RC, (M-Z+Al-T i) /T i ffl— 6frt>+ 2<D 

jp^te. (a) Tia-«s;T*sn*w«^s 

[0 0 0 7] 
UK2] 




[0 0 0 8] (fib, R^R^tt**, C r C 12 fflS 

a i \tmmT)v=.=.^Mt^m<D=E)vm, t i « 

[0 0 0 9] ( 2 ) **«ftrr iS««x— 5r;i/ 

its® zmmmz^mu ^m^it^mmm^x^- o 

Z. L&tifWLt-? -^Mia (1) ©**»»I^rfe. (3) # 
v ? X>S-a-#:(C (M-Z) /T i 5fr<b + 1 . 9© 
mttm. (4) (M-Z+Al-Ti) /Ti*S-3 

(1) o*5dssinc&ffi. (5) (A) ^titf^y 

m*m^z>ffi& (i) <D7K^*p^fe (6) zMtgj&bn 

(l) o**»Hn^F^. t**. 

[ooio] *5BM#ett. mmyjvijij&^t'&wz 

(A) )S»0#ftTT, #J£©*#T, ffttoS, (M 
-Z+Al-Ti) /T i^-6#><=>+2©$£BTfT5 

n i «t o . u *R^*Sffl t v*"e*c«5?x > 



7)vijv&mt%y> (sbmm zm^tcmizit^ mm 
^mmz&tzMz&u^wfrmmn&mmx. 

5 <=> 3 1* S £ £ k: £ T S 6 fctt 

«t»tt©«»!^«tt* fctfrSfclSJiT S £ lr» 5 K < 

[ooii] *^T?a^wi&»jtUTffl^^.ns*«i 
7)it> v&m<t&m*, ~mm\zm^^>it^mzM 
L7~* >m&mm*& %z\t am $ nx v » signer 
<b**7;p* u ^&mm£fc*7 ft* u & 

3RR 1 5 2 0 ©ItJIJ^fe«kZTO«^b** U A 
<t&®X$>K). i$H t 4acifl©U^ i >A*#tMfr& 

n-g> 0 J^fttCten-yDk^UU^A. n-y^Jl/'J 
^•7A, sec-^'JWi,, tert-7ffU 

A. "OSWUf^A. 7i-;WJf'>A. HJJU'J^ 
■7A, V^P^x;^>-t?>t sec -^;PU^ 
^A©£jft£/&#K $e>»Ci?b*x;i/^>-tf>i:s e c - 
7fJHJf"?Ai:'>l01, 3-^>?X>CDSJS^ 

[0 0 12] &5£W<DPi'&i?X.>m&m3.. M-/X> 

o**!^*. 2 aw±©*ts> f x>^e,^s*ts>?x 

$7c*SvX>t*fi^pJffi7j:ft!l©#» 

frt©*a-&(*:-c*^T, mA-gfo^zm^jxyfrib 

6*t5*U7>f >2ieMttS 1 , 4 

1, 2S7c«3, 4-fi^€r#tj >: b©-r*-g) < , rttSv 5 

S>?X>, ^WtC«l, 3-7^yI>, -TV7U 
>, 2, 3-^^^;!/- 1, 3.-^-^I>- 1. 3- 

^>^-/i>, 2-^^;p-i, 3-^>^> ? x>, 

1, 3-'\++>-> 5 X>, 4, 5->»X^;i/-l, 3-^- 
7^ylX 3-7 r ^-l, S—*i/9=J3i>mim 

#S#*±A»ef4. 1, 3-7^yI>, -<77U>^ 



(4) 
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>, vtfx;k<>-fe?>> 1, l-y7i^Hfl'>, 
N, N-y^f^-p-TS/XfMfl/X N, N 
- ylfJk- p-7S7 X^kX?" U >^&tf S*U 

So 

cooi3] *5e^Tfflv»6ns^ettRtoK*»jflit 
n-zf^y. -fyy^x n-^>^>, n-^-y- 

m. V-^0^1t>. ->i7P'\7 P ^>. ^fSfk^D'N 

xx *->k>, x^-;^>if>o^p€-5f#^'fb*^ 
[0014] tm&ift (a) a, TSBHKStT^sna 

[0 0 15] 
Ut3) 




[0 0 16] (fib, R^R^tt**. C,~C 12 <75K 



ft**S*fc'ttCi~c 1 2©7;i/*;us/'jjpa**e.to 

ill— TfcgfcoTivr&J:^. X(JAny>IfS 

e fcfcfcT e b b e KI*«<H©«it fctfTS? 1 *' 7 

$ 2 Mk£®-rt£t>*> T e b b e §!J|g#£-&tf & 

[0 0 17] mmtftft (A) R'-R 10 *^ 
S<0. C 12 ©«ft**aitLT»4llUBC!)|»Mb** 

liRfbKiS^sn. s fc c , ~ c , 2 ©7Jk*;k> u 

JUtLtfiRR' R ' ' S i-Jfdi-SiRR' - 

(R. R' . R' ' IJfnt'nC^C^OTM^ 
S) T£><=>:b£*U R^R^'fT^cR^R 10 ©* 
TjR*»jfcLT^S«jfi©fc©t>'&$ft. R 1 - 



«»3SOA#«tbT«. **, *^;k x?Mk -fu 
3=-;k sec-yfJK n-^>3\>k -fyO^k 

l-^jk/^jk 2-^^;k-/^;k l, 
;k^Dtf;k ^^>^;k n-^+->;k -fw^ 
;k i - * >^;k 2 - ^ >^;k 3 - * 

^;k<>3S>k 1, 1 -v^^k/^k 2, 2-v* 
^k^^k 3, fr* 1, 2-v^^ 

;k^^;k i, z- : j*^)V7?-)V, i, i-x^;kx 
?MU:/nt?;k l -x^^Jk 2-x3\>k/?\>k 
i/&W\3f-i/)\>, n-'VT'gSJk -fVVT^Jk 4-* 

^;k\*->jk 3 -^Jkv^s^k 2-;*3 i ;kv^>' 
;k i -;*? L ;ks*v'Jk i, l -v*^;k^>3S>k 

2, 2-v?^^;|/^>^;k 3, 3 -v^5 1 J^>^ 1 

;k 4, 4-> 5 ^^;^>^;k l, -2 -5?*5F;k*> 

^;k 1, 3-v^^;^>5 1 Jk 1, A-V^)l^ 

>^;k i -x^ko^k l-^nwpy^, 2 
-x^;u^>^;k 3-x^;p^>^;k i. i-x^ 
;k*^;k^;k l. l -v*x^;k?*afc!;k 2, 3- 
>**7;k^>7;k 2, 4-v*3 L ;k*>^;k 3, 4 
- v*3Mk^>?Mk l -x^jk- 2 -^^;k-/^;k 
l -x5P;u-3-;<^;k7*5f;k 4-^^;i/->^o^ 
->;k 3-^;k>i7D'v^:k>k yi'nA^jk 

1, 1, 2- hLM^k/^k 1, 1, 3-HU^^ 

;p^;k 2, 2, i - MJ*^;k7*^;k 2, 2, 3 
-3\>k*3\>k73Mk 3, 3, i - h u X^kWk • 

3, 3, 2- MJ^Jk^Mk 1, 1, 2, .2— T•^ 
7*3 : ■;^:/at^;k n-^^k . 

;k 2-*?Mk\:/3\>k 3 -^f^kv^k 4-* 
5 1 ;P'\7 F 5 L ;k 5-*^;k\:^Jk -fv^t-^Jk i 

-X^U^+v-Jk 2 -X-^kv^Jk 3-X?\>k\ 

+->;k 4 -X3\>k\^v-;k l, l -s^^kv*-^ 
;k 2, 2 -v^Jkv^v^k 3, 3-^5=-;^+ 
->;k 4, 4-:x^;kv^>;k 5, 5->*j*?\>k\ 
^->;k 1, 2 -v^^kv^^k i, 3-v^^;u 
's+^k 1, 4-v^3Mkv£->;k 1, 

;i/^->;k 2, 3-v*?Mk\*->;k 2, 4-v^ 

^;k\+->Jk 3, 4-:x*3Mkv£->;k 2, 5-y? 
^^JP^->Jk 3, 5 -v^JkN^vJk 1,1- 
^ ^;i/X^ji/^< >5=-;k l - x^JU- 2 - * ^)V^< yf- 
)V, l-X^;P-3-*^Jk^>3Mk l-X5 L JI/-4 

-^^;^>^;k 2-x^;i/-i-^^-;^>^;k 

2, 2 -xgsjkx^ko^k 3, 3-x^-;k^^;i/ 
^>^;k 2-x? 1 ;u-3-*3 L ;k^>? 1 ;k 2-x^ 
ju-4 -^^;u^>?Jk 3 -x^;u-4-^^;i/^> 

3 -X^Ml/- 2 -^^;U^>^;k 1, l-yl 
^k-Z^k 2, 2 -y!f;^fJk 1, 2-v^X^ 

;k^^;k i, \-*W7u\>i\,-?5-)V, 2-*7)i> 



* 

- 1 -yntf^y^k 3/f;i/-i-yph!^f 

;k 4-^)]/i/i?w\3ri/)l, 3 -x^;US/^n^\^ 
~>;k 3, 4-^*^;k^p^s<;k l, l, 2- 
MJ^jw^^k i, i, 3- mj*^;i^>^ 
;k i, i, 4-hU^^;u^>^Jk 2, 2, i-h 

U^^;U^>^Jk 2, 2, 3- HJ^^k^^k 

2, 2, 4- HJ^JU^^k 3, 3, 1 - h U ^ 
^;k^>^;k 3, 3, 2-HJj*^;k^>5F-;k 3, 

3, 4- h'J^^;U^>?-Jk 1, 2, 3-mj^;u 

^>^;k i, 2, 4- hu^5 1 ;u^>^;k i, 3, 
4- hu ^^;i/^>^;k l, 2, 3-hU^^-;u^> 
^;k i, 2, 4-hu^^i/^>5 L ;k i, 3, 4- 

h , J^5 1 ;^>^;k 1, 1, 2, 2-^rh^^k:/ 
^;k 1, 1, 3, 3 -T-H^^l^^k 1, 1, 
2, 3-fh7^fJl/yfJK 2, 2, 1, 3 --r- 

^^k/^k i-x^jk-i, 2-v^^;i/^;k 
2-x^;k-i, 2 -i^^kT/^k l -x^;k- 
2, 3-v^^;py^;k n-/x;k ^yyx;k l 
-^;kf-^;k 2-j*^;k*-^;k 3-*^;k* 
£^;k 4-^3 L ;kr^Jk 5-^;kt£^;k 6 
-*^-;kr^;k l -x^jkNT^k 2 -x^;u^\ 
y^;k s-x^u^y^k 4-x^;i/^\y^;k 5 
-x^i/^y^;k i, i-5>*^;wv73\>k 2, 2 
-^^'NT^k 3, 3-^^^;^y^;k 4, 

4- v*^;^^;k s, s-^^^i/^y^k 

6, §-z/*7')V'\^)V. i, 2-^^^;^^ 
;k i, 3-v^^;^y^;k i, 4-^^^ 
^;k i, s-^^k^y^k i, 6-^^^;^ 

y^Jk 2, ^-zy^)V^^)V, 2, 4-i?*7-)V 
'V/^k "2. 5-v^^;i/^\y^;k. 2, 6-^*^ 
jk'NT^k 3, 4-v^^;i/^\y^;k 3, 
^■;^y^;k 3, 6 -s^^k'xy^k 4, 5->> 
p^k'XT^k 4, 6 -v^^k^y^k 5, 6- 
v^^^y^k 1, 1, 2- HJ^5^W\+>-;k 

i, i, 3- hu^;k\^>;k i, i, 4-bU;* 

^;kM^>;k 1, 1, 5- HJ^Jk'V^iWk 2, 

2, i - hu^^;^+->;k 2, 2, 3-hU^^ 
^;Wk 2, 2, 2, 2, 

5- hu^^k^i^k 3, 3, i-hU^?jK+ 

~>;k 3, 3, 2- HJ^^+vJk 3, 3, 4- 
MJ^^k^S^k 3, 3, 5- MJ^Jk'v^y' 
;k 4, 4, 1 - MJ^^kM^k 4, 4, 2-h 
U^^k'v^vJk 4, 4, 3- HJ^^+v-Jk 

4, 4, 5-HU>fJK+yik 5, 5, 

^ji^zsji, 5, 5, 2 - HU^^;u^\+->;k 5, 

5, 3- MJ^Jk^^k 5, 5, 

'V^rv'Jk 1, 2, 2, 3, 

4- MJ^^kMriWk 3, 4, 5 - HJ ^^l/^ 
->;k 1, 3, 4- HJ^^k^+S^k 1, 4, 5- 

MJ^^k^^k 2, 4, 5- bu^;^^ 
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;k i, 2, 5- hu/f;i/^y;k 1, 2, 4-h 

■J ^^k^v-Jk 1 , 1 -X^jM^k'X+fWk 

2, 2 -x^k^^k^zwk 3, 3-x^;u^^ 
"v^>;k 4, 4-x5 L ;u^f : -;i/ / \^^>;k 5, s-x 
^M^JW^s^k 1 -x^k- 2 -^^;i/^\+-> 
;k 1 -x^jk-3-*^k^:y;k 1 -x^;k- 4 

2 -X^Jk- 1 -^^k/\^v;k 3-x^;i"-l-^ 

^P-MrS^k 3-x^;k-2-^;k^z>;k 1, 

l-yXfM>fJK 2, 2 -S^X^;i/^>5 1 ;k 

3, 3-yXfM>fJK 1, 2-i^x^;l/^>^ 
;k 1, 3 -^X^k^^Jk 2, 3->?x^;^> 
^;k 1, 1 -^^;i/7 p Pbf;u^>^;k 2, 2-^^ 
;k:/ptfjk^>^;k 1 -*?-)\>- 2 -:/ptf;k^>^ 
;k n-5^>Jk y^^k i-^^y-jk 2- 
^fJMx;k 3-*^;k/x;k 4-*^;k/x;k 
5-^^y-;k 6-^?-;pyx;k 7 -^w^ 
;k 1 -x^;kr^5r;k 2 -x^k^^^k 3-x 
^kti^k 4-x^;k*£^;k 5 -x^Jk*-^ 
;k 6-x^jk<t-^;k. 1, 1 -v^^kti^k 
2, 2 -;/;*^;k;*^;k 3, 3 -v^^kr^ 

4, 4-v;*^;kr^;k 5, s-v^^Jk*-^ 
^P;k 6, e-v/^kt^ik 7, 7-v;*^;kt 
£^;k 1, 2-v^^Jk^i7^k, 1, 

;f^;k 1, 4-v^^ 1 ;k^i75 1 ;k 1, 
;k*^;k 1, 6-v^^;k^i7^;k 1, i-v* 
^jvarz^v. 2, 3-v^^;k^-^^;k 2, 4-v 
^^;k^i7^;k 2, s-^^kti^k 2, 6- 
^^kt^^k 2, 7 -^^^;k^^^;k, 3, 4 
-^^Jk^^k 3, 5->?^^;k^^^;k 3, 
Q-zy^)V^r^9-)V, 3, 7->?^^;k*^^;k 

4, 5 -v^^M-^Jk 4, 6-^^^;k^^^ 
4, 7 -v^;k*-^;k 5, 6-^^^;^^ 

^;k, 5, 7-v^^;k^^^;k n-^>^>;k n 

-H^v-;k hu^^;k->u;k hux^jkyUik h 
uy^i/y'jjk hu^i7^;k^u;k ^^;kv^;k 

v-U;k^^tf6tl. Sfc^^r^Sfc^^WLT^ 

<>^x;k ^^k>, X^k>, -C (CH 3 ) 2 -> 
-C (C 2 H 5 ) 2 -* -S i (CH 3 ) 2 -, -S i (C 2 

h 5 ) 2 -#^^^n^>o ^n^tm^$>^>^tms.\z 
X£;tte7;k*;k>u ;k*co«^is^^<^Tt)^s^ 

4^^y^D^>^yxzJWk^OlW^ 0 - 4 co 

^fcWif^Z. *Svx>chlfx;k^S^^b7K^ch^* 
fi^#:4 3 ^^S^x>^(D^fp-fi^tc*f-r^)7Km 



(6) 
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3=Jk t-^Jk sec-7fJK n-^>3Mk -f 

yo^Mk i -*?Mk/3Mk 2-^^;k^^;k 

;k -fV'N+v'Jk l-^^;k^>5 l ;k 2-*3Mk^ 

>^;k 3-^5=-;k^>^k i, l-v^^y^ 
;k 2, 2-v^^;u^;k 3, s-y^wk/y 

Jk 1, 2-^*3Mk^P;k 1, 

;k l, l-ifiWf^n^k i-i5P;k^ 
;k 2-x^;py^;k ^p^v^vJk n-^y?- 
;k -fVN^k 4-^^;i/^->;k 3-^;kN 
+->jk 2 -^jkv^Jk i-^^;^*^;k 

1, \-r&*9-)V*>*-)V* 2, 2-v^^;^>^ 

;k 3, 3-y^)i^yf-)W 4, 4-v J ^^;u^> 
^;k i, 2-v^^;^>^;k i, z-&*9-)V*> 
>^;k l , 4 - v^^;i/^>^;k l -x^;u^>^ 

Jk 1 -ynbfJl/^Jk 2 -X^l/^^Jk 3-X 

^;^>^-;k l, i -x^;u^^^;k l, i- 
i;if;k^D e;k 2, 3->?^;k^>^;k 2, 4 
-s^^wo^Mk 3, 4-v^^;^>^;k i- 
x^;k-2 -^3Mk/^;k i-x^;p-3-^^;k^ 
3Mk 4-^^i/->^u'\+v';k 3-*3 1 ;k>^P'\ 
*->;k v^P^T^k 1, 1, 2-bV *7)i>z?3- 
;k 1. 1, 3 - HJ ^Jk^Jk 2, 2, 1-h'J 

tmzmw 2, 2, 3-^;k^^^;k 3, 

3, l-h'J^;k/3Mk 3, 3, 2-HJ;*3 L Jk/ 
3\>k l, l, 2, 2-fh7^fJpyat;k n-* 

a$L^t)®n *^Jk x^;k ypbMk -f 
y^nKJk n-y^Mk -fy^fJk t-y^k s 
ec-m n-^>3\>k -fVO^Jk 1-^5" 

;i/y^;k 2-^^y^Jk l, 2-> f ^^;kypif 

;k ^M-^O^k n— M^k 'fVA+v'ik 1 - 
^JkO^Jk 2-^^;^>^Jk 3-*3Mk<> 
5Mk 1, 1 -v^^k/f^k 2, 2-S?/^;P^ 
;k 3, 1, 2-i?*^)lZf?- 

;k 1, 3-v*3\>k/3\Jk 1, 
Ptf;k l -x^Jk/^Jk 2-x3 L ;k/3 1 Jk ->^p 

[0 0 18] (A) tfLft<DK%tWmmZ. *tJS 

€r^l«h hU^^I/T;k5€^Lfefc*^T'« (A) 
ttfefrrr, i-a-fcEfcS-arSjB®****. JW*Mlc 

mML MJ*3^k7;k5X'j7A£j!J0*.TO e Cfr£ 10 0 



« 1 0 XZfr 6 5 0 XSlStt 2 SPgTit 

trfcj&asjtt (a) £jfctrr. w*l<«s 

iTia«±OHFflt*5, l/feAbt, (A) 

«, NMRI?tCd;0 (A) ^Ai^LTViSHtSrtt 

e5*>«fiLTVJ5¥ffi (J. Am. Chem. So 
c. 1 0 0, 3 6 1 1 -3 6 1 3, 1 9 7 8) 
©rtWSLH. (A) jfca^H-NMR^afir*"* 

4#W©T i - A 1 ^^7tJ"-f ^;i/©j*5=-u>aa«as 
#©;7°P h T i A 1 ik&mv-Ju 

(7. 8~8. 3ppm) Z\<D¥—2 

[0 0 19] 3js3SWfc*SHT. *ftS?X>m^#*3pfi§ 
ttt«»«fCT**tS«i'S*T#fii?I >©~«Sg 
^S**»Ja'r*IBfc. (M-Z+Al-Ti) /Ti 
#5- 6 £i® 2 *^©iefflT-$)^) d fcj&J&Bt?**. 
jfi l< U- 3 1 OT©fflt*5. &i5, Mtt 

tt^jgfflio^^*, a i temmTjm-vMt&mo* 

[0020] M-rfcto-&w«7;u#u&JWb^© ; E;u 
*&spj©w*8T;k* u^ifl:^i^tn57;kt 

©^UfiTfe-S. 
[0 0 2 1] ^Sfflitt. *T«^JIMb^*0*ffifflliL/ 

[0 0 2 2] A 1 -r^to-feWtSTJkSX^Ait;^©^ 

ju»<h«. *«*rtfcjp^ e.n^*«T;k5 x^ Aft^ 
#>©^;i/*Tfeo, (a) fig^(c^<9^snfcT;w5 
x^A© ; t;u»*5«t^*^{c:j; k> (a) ^^r-a-^-r-g. 

^-©l^(C*fi£-rs#tST;k5 X-7 Afl^WOTVkS x-7 

Aro^usc-g-n-ST^-s. 
[0023] t i -rtzttm®?-? yit-smo^jimt 

«. *^rt^*n^.e.nfc*^^ML-&^i© ; &;k»T 
*o. (A) ^ficmo^snfc^^>©^;k»*3ci: 
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affect d (a) zmzm^ttm^? 
[0 0 2 4] ^miiivrit. *gts, tuix-jm. 

#ij£LT«> y^y-;k x^y-;k n-yn/v- 
;k n-zf?;— ;k sec-^y- ;k t-i/^y 
— ;k i-^>^y— ;k 2 -^>^y— ;k 3 
^y — ;k i-^*-y-y— ;k ;k 3- 

^-tf-y— ;k l-'v/^y— ;k 2 -'N^y— ;k 
3 -^-y^y— ;k 4-^\7 F ^y— ;k ^-i7^y— ;k 
y^-y— ;k x*y— )k ^>x^y— ;k 5^UJkr 
;k TU;PT;un— jk p^-y- y—;k -> 
^p^O^y-jk ^>^)VT)Vn—)V^<D7)V^—)V 
m. 7i/- ;k o-^k>y— ;k m-?k/->, p 

-^kl/— Jk p-7'J^7i/-JK 2, 6-v-t 

-^-p-^I/'Z-jk ^->ky-ji/^©7xy- 

>SS> 7*ir FTJP-rt: F. 7*-trF>. /f;i/Xf;^h 
>, S?-f v7a\Z)Virb>* T-fe^kTfe F >. 

Tvtf>^vx^;k ^aff^y^k ^W^hks* 1 
y^Jk tfny u y hWt F u ©xxt-;mb*»* 

ft'OyJK ^?MD7-f F (7nv-f F) . X5PJP 
^n^h* (7"n-7-f F) , 7 H Dtf;i/i'D^^ F C/a 
T-f F) , n-T'fWD^K (7'ov-i' K) . 5?:/ 
o^i^>*|©/\Dy>«*$E -«3£R 4 _ n S 

-f F> hU^f;p->UJ^DV< F\ vif^yiJJky 

7du f\ y f-;k> u )v F u ^ d u f, t - ^;k> u 
;|/FU^dijf, ^ h^pjk>^>^ — i§^:R4_ n 

SnX„ OfcfcU R(^3RSt 1*620 ©Kfl;*iR 

F, F'Jy^^nv-fF, hU7*f^PUI*, 
s^x^His^ p u F. y^;m fu^dU f. t 



[0 0 2 5] 3=&, 1»75>, 2$75>, $H"-tt* 

i d mmy )it> u & jwb-&«» sa^ \zn l T**sttfc *> 

[0026] #ss9ik:*v»x\ mmrfrij*) 
^ymsmztox.ztf. t<Dm^, mmTJMv&mit 

(M-Z) /Ti^-5H±+l. 9 etT©ttHT^flS- 

[0 0 2 7] Sfc*«9T!K*5^>T (A) ^tLTf? 

(A) jb82t&«» fi'/'tVyAH F<7)5 t i5'> 
^^-X KiR**« 2 0 %J^Ji*WS b < . 5 0 %U±T~ 

[0 0 2 8] Sfc^Wd^T (A) ^iLTf^ 

T (A 1 -T i -Z) /T idi-lW_h +5UT<D$&W 

&2rtfeWfF£Lfr>. $6lc$f^b<« (Al-Ti- 
Z) /TiidS-0. 5«±+2£tTO«H-C*«»J*lni 

[0029] *i*8W'cfeviT, *^ipfsES(c, mm 
m^noz. »mttx-^;Hb^<t 

Ltd vT;i/^;i/x— xjk v J T;^;ux^k>^ , u 

y^fJU-rJK yXfJU-rJK v^-n-^ 
Dtf;kx— 7\>k v- i -^Pfcf;PX— T-Jk v-n- 
7^;ux-^;k if l/>^u n— Jk^y^Mkn— x 

Ify>yij3-^yIfJH-fJK x^l/>^ 

Up— ;i/i?y5=-;ux— ^ ;u^ct*T*»-5. >:n^*^*P 
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m<D7mmmm^-cmzM t vm&mm 5 

[0 0 3 0] m3^75><tbT«-^R 1, R l2 R 13 
N (tztzVR l K R 12 . R l3 HKilCl*^2 0fflRft 

©fl:^!JT&-5. fcixJi. HJ;*^75X MJx 
^;PT5>, hU^;l/T5>, N, N-^/^l/XX 
"J>, N-X3=-JHf^U> 5 >, N-^^UtfoU 
N, N, N' , N' -f^^fJU^U^SX 
N, N, N ' , N' -fh7lfiHfl/>y'75>, 
1, 2-vtf^U>VX^>, hU^f^TSyx^ 
tf^^v>, N, N, N' , N" , N" -O^/^l/ 
Ifl/>MJ75X N, N' 

X|/>-/75 >^T?$.-2>o ^tl^ttM-g-CDf^^fS^X 

[o o 3 1] ^smrs.>it^mt. thzmlxo. 

0 0 0 5~2 0 0 ; £;KO^WSl<. Sf>co. 1 
~7 0^©??i£E*%fcD$?£ Ll^o 
[0 0 3 2] *^BJ(ci3V^TW1ST;i/^ u 

mitzm&Tzmz, #S>?x>cDk*x;Mi3g (1,2 
££«3, 4|&£) £^T7£*ic3$i7S/fc-e-t»£ 
fe«x-7-;Hk-&#)*^PT-5 £ £**-?€• -5. z\<do*> 
#c3i7$y fc^ia «ff iiK 3 m 7 5 y t 
bxtt, ±K^ffc{fc^5T&3„ Sfcx-^;wt-&#i 
£ UT«, vx^;Px-xJ^if©ia^«x-^;Hb-& 

l:ttfh7tFn77>, 2, 5-^/^Jl~j-*v^ 
>, 2, 2, 5, 5-f h7^fM+y7>, 2, 2 

-fx (2 -^-+v^x;p) ^□/^^©^x-^u 
[0 0 3 3] ^Bjfcij^Tflr^T^U^JSft;^^ 

[0034] ^mo^L^mmmmtLx, x&v 

X.>m-&&-7uy? (D) tt*x;^Si^S^#:yD-y 
? (S) A^^2>7D7^*1^. (D-S) 
21, (S-D-S) 3S, (D-S-D-S) 41, 
(D-S-D-S-D) 51, (c) - (D-S) n ^ 
->*T;H (fcfcU cttTJ-y^'J > / /»J^*, n«3* 
5 8<t»c) #ffi£7c«£n5©S-£r#j<7X *&->*x> 
7D7^ff)2 £7kgs Lfc7Dy^ &Si§, #*-ItSt 

#: y D y 77 £ ^ >H-&#:y D y ? *5 f£ Z> Z. tl 5 



[0 0 3 5] #fPJCD7k^J£;«, SHNfcfc^ffll^T 

tpizmAznz. 7K^s««. M^TT-tT^n^w^ct 

-£**-?££« 7|c^««/N*^^SlSTfeai^ 
[0 0 3 6] ^^©TkSsSJSfcfc^T, (A) fiE^-CD 

^ip»«*s vx >m-&#. loog^oo. 001*5 

^X>«^#: 2 a^^^r+^tCTK^TS £ £ f)^mx\ 

&m&fa'p(D^mm<D2m%ij&<n7itmznMmz 
&z\zu^cDxffi&x^7kw<m#immm2nz>o 2 
0 5 u ^)i&M^&m<DmMz&^x*7km&.ifciznin 
t&s*\ &w^±<nMm&miz^mm£U9^ 
fo'&e>mmi$im, &mmm£uz>m^m£tez>o £fc 
L^«SEgjyra*«, m^fc loog^oo. 002 
^f-isUtJk £5tc#£L<«»£-#a 0 0 gSO 

0. 0 0 5*50. 2 5 U^TS-So 
[0 0 3 7] (A) Jfca-tt. 7K^SJStC5fefc*oT±»?: 
JjP*_5fltfcT#&U 2(slS/itt^n«_h(C^ttT, - 
^TkmS^cftfcoTflPX., glD^Tk^fCilgsLT 
fc<fc^„ TK^^tCii^-r^W^tt^WtCjPAT 
$?£L<^ (A) j£#©^#P7Jft£LT«, tK?3s 
M^Hii«C^:»{C*t LT 5 ~ 9 9 MM% SriP*., «^©tK 
Es*<£> 3 0 %&Jt* 9 5 %SXT<D&V%xm <0 
LTSfctt»i!?EW(Ci)PAS^T:-^S„ tJc^ 

Km\zftfc-ox-£m&mz-z>m&izit'<. (a) 

[0038] i&mz 0*52 0 0 tctas 

^fflX"*SE$n^o o c c^-ett7K^3i«*ia<^o, 
^m(Dnm^mT^>(Dxmmmxu<. ift2oot;5: 

b<^£^. iOI*L^ffl'MIli2 0*^ 1 8 OtT 

[0 0 3 9] 7KmKJtU^ffl£n£7Km©E*teO. 1 
*5 1 0MP a*WSL^. 0. lMPa*lT(» 
jS***jg< ^^T*«WtC7K^^±tf -50D**iH L<^c 
•9 . 1 0 M P a *mX2>&.+>XU¥lK. £ Wm\Z7kmfcfo 

0. 2*5 3MP aT$>-l>*, M^iPa^iOffiMT 
ftig7jc^ffi73«a^^n, ^KWic«H(rfB»jiM«*** 
'>»{C^C-5 \Z'fc-o T7jc^EE73«iSffiffii|^jl^ LT^Sfi-T 
S^c, *%BJ©7K^SJ^B#F^«il«ic 
#&t^U5 OBtF^TfeSo 7K^SJCB#F B ma'7K^ffi^« 
RffSc07K^* <fc o T_hf ffl (*l l?®Sia^ L T^SS $ 
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[0040] *5BM©^j*K:«fco, *is->*x>^a-g- 

&Bfc«fc«5 9 5 Xfi(±. 8X£/Ub©**Jp 

[0 0 4 1] ffi*©*S6flS. #'JV-4»©#« 
yl >g&© 2 a^© 5 *> 3 ~ 9 5 *©#8sS|ST?#«&* 

jheftS^tfenrflBT**. ^©«-&. **©«]&*£ =i 
[0 0 4 2] *56WO^rffifcJ;i5*«SR**ffofca^ 

#t. mmwz&xm:. mm^mzmmmut^m. 
[0043] &mm<D7kwcfrm*m~ \z&.mT^mk 

L&0r*fc»©1»»lft«MPttjfi«fcb*V». as&w* 
7)Vi3 U ^JR|ft)^*«^B©fc*«««ai««i{b*ff 3 
j&fij&«fc< . |?Stt©«fc^KJ6*««&TfBJil&:/n-lrX 
T*lt5ut^f§ t S$-fc«H«©»*M*jWItt. 

iK^u&mm^uy^ >fc&m<D*mtu.m\z&f£& 

[0 0 4 4] 

*«*ttJin&»cia£afn-5"b©Ttt*ui. 
[0045] mmm i 

6 6 7gffly^D^+)-X 12. lmmol©sec 
-BuL i, 4. 5mmo 1 ©N, N, N' , N' — 7- 
by*^)VX.^\s>z?7=.>*\n, 2 5 0 g©3 0w 
t % ©X ^ 1/ >©:>^n^*+t- AtlT 7 5*CT 
S-&*fT^> -£-©&. 1 1 6 7 g©3 Ow t %©1, 3 

Srfft^ ^?>C2 5 0 g©3 0 w t %®Xf l/>©->^ 
n/\^>^£flQ^Tim£tca^£fT-pTSBS (X 

— £f#fc„ fflUfcsec-BuLi©5^2%# 
8»©*#T5fcJ£U JStt&'J^Attl 1. 9mmo 



1 T&ofc, C©U t'>^U V— 1 2. 3 7m 
mo 1 ©X^y-jU£j!raATtf UV-*«£&ffi$1± 

[0 0 4 6] gijt, fn3t*ESaB7-*>'-fe>$^nU h* 
0. 9 4mmolthU/^7JR^Al. 8 8m 

mo i ©->^d^\4*>»«!*, aai-ei o ommmw 
gaE*a^>-tf>*jftfc»^u» 'h-nmr^i 

^b^c, a^<>if>©©iRT*>-5 7. 15ppm©tf— 
U ^*l-eft©fcf— iMCOI^TTe bb e© 
:SCiSK ( J . Am. Chem. Soc. 100, 3611 
-3 6 1 3, 1 9 7 8) IC^Tebbei^ftOlH 
-NMR©ii3S£l£t$:U -HBrTSiltSKlBUfc. 

[0 0.4 7] (Cp) 2 TiCl Metrfi^-T^tf 

-irfelBSnt. ^■n-€ : 'tl©{t;-&#l©tf-^Jt^e,T 
e bbeM£i#:£:Cp2T i C lMe0tMli7 : 3 

^&&z.t.immzntz. «o i/2©Rjc*ri&»ss 

0. 7MP aT8 CCTTK^ffoJt. *^PbT3 0 5)- 
T*S$9 9JflT^fe. 

[0 0 4 8] fc*3. Mtel 1 . 9mmo 1 . Zttl 2. 
37mmol, A1B0. 9 4mmol, TiliO. 4 
7mmol^f:©T, (M-Z+Al-Ti) /T 
ittO.. (M-Z) /Titt-IT^L 

[0 0 4 9] SIM^J 2 

i tra«^w*r;!/* 'J^jgfk-&#»*a-&Mi&»i 

tLTi^UcSBS 3l7'n7^3i)?iJ'7- ©Utf> 
y*UV- 1 3. 7 8mmo 1 ©XiS'y— ;u$rj!ia 

[0050] mk, fnft&^sa^* a u k 

0. 94mmo liMJ/fJl/7Jl'3^'yA2. 8 2m 
mo 1 <Dzspn'\=lr-V->mt&&* SiST7 2mm®.W\s 
fc. £j«*©l/2©**S3lU »5S^*S5feb& 

«fi*a'<>-i?>»»fw»^L. •h-NMRSSI 
/tUfc, a^>-if>©©«RT-^>-g) 7. 15ppm©tf— 
^£S*P<i:U -en-fn© bf— ^.fC-oV^TT e b b e © 
(J. Am. Chem. Soc. 100, 3611 
-3 6 1 3, 1 9 7 8) CSSTebbeligftroiH 
-NMR©|g*i:Jt«U — 8rrs;i£&lMBl,;fc. 
[0 0 5 1] (Cp) 2 T i C 1 MetC[fi*T£fcr 

e b beSifttCp 2 T i C 1 M e ©^UJttt 6 : 4 

0. 7 M P a T 8 0 TCTTkEsSrfTo fc. *^B#ffi 30^ 
T*^*9 6 %~l:$>-otZo 
[0 0 5 2] M« 11. 9 mm o 1 , ZH13. 

7 8mmol. Alttl. 41mmol, TittO. 4 
7mmolt^f:OT, (M-Z+Al-Ti) /T 
itt-2, (M— Z) /T ili-4tJbofc, 
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[0053] mmm3 

tl/Tt^l/&SBS3a^nyi'3#'Jy-©'J tf> 
mWZ 1 1 . 6 6mmo lfflhU^fJ^'J 

[0054] &\\z. *wtttai«?-*yir>s^ay h* 

0. 9 4mmo 1 Lb*) *T-)17)VS=.V&1. 4 1m 
mo 1 ©S^D's+U- MT1 0 0 BtWffl^ 
Lfc„ 4riaDffll/2©IS«JRU *ffi»S«*Ufc 

m?£$:&'<>-v>mmzmfrv. 'h-nmrsm 

^MS^U hf—^COViTTe b b e© 

( J . Am. Chem. Soc. 100, 3611 
-3 6 1 3, 1 9 7 8) C^5Tebbei^©lH 

[0 0 5 5] Sfc (Cp) 2 TiC 1 Metce&Jfe-r-Stf 

e b b e C p 2 T i C 1 M e ©^EJHfctt 7 : 3 

T$i5ui«Snfc. S01/2 ©»££j«** S 
B S 4? U V-^flglcSn*.. A»T*S)f »JE 

0 . 7 M P a T 8 0 < CT#Ss£fT o £:„ 7KSsB#ffl 3 0» 

[0 0 5 6] &*5, Mttl 1 . 9mmo 1 > Zttl 1. 
6 6mmo 1 , A 1 (JO. 7 0 5mmo 1 , Ti(J0. 
4 7mmolTibofc©T 1 (M-Z+Al-Ti) / 
Titt+1, (M-Z) /TilJ+0. 5tfeofc. 

[0 0 5 7] ^BS^J4 

HiS^j i ti^«K:*r«7^* >J&jmfc£<»*a-&ilJfc»l 

tLTfi^bfcSBS 3I^n 7 ^3#ij7-OU t?> 
^UV- ^ffitc 1 1. 9mmo lOh'J^f^'J^ 

[0 0 5 8] JWfc, ft>Ktt2ll«?-*/"fe>5?*py F 
0. lmo 1 £ hU^^Jl/TJl/Sn^Z^O. 2mo 1 © 

x>*«t^>^>^6W*SaL/. #«feiSSr9. 5.g 

^ottasa^ u ! H-N 

MR£$J^Lfc, M^>+i>©©<KT&-2>7. 15pp 
m©e— ^SrSipiiU -£-n-?-*n© tf— ^fcO^TT e 
b b e ©XitK ( J . Am. Chem. Soc. 100, 
3 6 1 1 -3 6 1 3, 1 9 7 8) CfeSTebbeif 

#©iH-NMR©igm£it^L. —wcrz>z\t&mw 

Ltzo StTebbe Mm^©4^M^#ffiL&^ 

[0 0 5 9] CKTDi^Sr 0 . 2 0mmo l$y^D'\*1t 
>»*<fcLTSBS#'JV— JSttKiB*., 
A/T#5fi#JE 1 . 2MPaT10flt:T*^fTofe. 
7K$S*8 0 %(CiiUfcB#lC$ e>fCigffl0. 1 lmmo 1 



PA+lf^ t bt S B S # U V- ^f-Jq 

[0 0 6 0] fci5, Mttl 1. 9mmo 1 , Zttl 1. 
9mmol, AlliO. 31mmol (Tebbe^f 
4>©A 1 ) , T iteO. 3 lmmo 1 T£ofc©T% 

(M-Z + Al-Ti) /TittO. (M-Z) /Ti 

[0 0 6 1] HJS^J 5 

6 6 7 g©->i/D'\+lj-> 1 19. 5mmol©n-B 
uLi, 5. 8mmo 1 ©N, N, N' , N* -f h7 
^f^Xf l/>y75>5An, 2 50g©3 0wt% 
©X^U>©->77D^+-9->^?rAnT7 5t:TM-& 
•£fT^. ^-©f*> 1 4 1 7 g©3 Ow t %© 1 , 3-^ 
^ vX >© p /\^-9->^^. jnAT(aI^lca-&?rfT 
ftoTX3 1 l/>-^yl>2iyu7?a#ij7-$ 
ntzo ffl^cn-BuLi©5^U«i©* 
#TiteJgU ratt&'J^SAttl 9. 3mmolf»o 
fc. £©'J k'/^UV- j§^lC2. 9 0mmol©4 
mm*1iUtt*v7*)y>fKfc&'tTt)1kTSn- (D 
-S) 4 7^7;i/S:/ny/77tfyv— £U i^T7. 
7mmo 1 ©y^y-;i/^in^.T#UV-*>ffl€:^$ 

[0 0 6 2] KBK«4t|^t;Tebbea«#:OlS'a 
0^ 5 0mmol^D'\W>'Mi:lTSByD 

0. 7MPaT8 0'CT*i^fofco tK^B#P^3 0^ 
T7K^9 8 %T$ofc. 

[0 0 6 3] Mttl 9. 3mmo 1 , Z112. 9 

X4 + 7. 7=19. 3mmo K AlliO. 50mm 
o 1 (Te b b e^fa<p(DA 1 ) » TittO. 5 0 mm 

0 \X'$>-ofz(DX\ (M-Z+Al-Ti) /Titt 
0. (M-Z) /TittOTSofc. 

[0 0 6 4] *Jg#J6 
giMMl hWmzJ-5> J^y-stru^) b0. 9 4mmo 

1 i: h'jy^JUTJPSn^A 1 . 8 8 mmo 1 <DisV P 
^=t-y->«F«*; ^fiT 1 0 0«fW«#f Lfc. T e b b 

■eSmffl'H-NMR^b- 3SDl/2©EJfc£ 
fiftfeKl. O..2 4mmolffll^/-MM, 3 0B 
W2 5-CTgfjSLfeo 

[0 0 6 5] m*£#ji tra«icw«7;u*u*JSft^* 

<&a^BM6S! £ bti^ Lfc S B S 3 M^n >y ^ 

V— ©U t*>^UV— ^tri 1. 9mmol©x^ 

fcTebbe S!ii#€r-&tTRjS*j*»* SBS*U7- 
**fC*nit, **£»fc#&A<T*ai#JE(). 7MPaT 
8 0"CT*Sg*fro;fc. *«NflW3 0»Tf*j»*9 9 % 

[0 0 6 6] fc*. Mttl 1. 9mmo 1 , Zttll. 
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9 + 0. 24=12. Hmmol, AlttO. 9 4m 
mo U TittO. 4 7mmo 1 T&ofc<DT\ (M- 
Z+Al-Ti) /TittO. 5T-fcofc. 

[0 0 6 7] mmm i 

iLTl^l/fcSBS 3SfyPy^3#'JV— CD'Jtf> 
^#UV— ^ffifcl 1. 9mmo 1 <DX;J? y — ;i^£j!jP;L 

[0 0 6 83 mizB^yy^ >y5^jp®h*x (y?Mi/ 

y?n^>^yl^W f^Wyi'D'JFO. lm 
olth'J^fJWH-'jAO. 3molB'\W> 

SS^B8Ibt«SL, HSE#>J4©Tebb 
e!*^£|J01$©#teT 1 H-NMR£ffliJJtL£:, 
■t?>GD©lRT'&<5 7. 1 5 p pmCDtf— ^Sr^StU 
•en-en^tf— ^KOHTTe b b e<D$M (J. A 
m. Chem. Soc. 100, 3611-3613, 
1 9 7 8) CiSTebbeSffiftc'H-NMROi 
*£Jtttl/fc. 7. 9 4ppmlCTebbeI»#f:# 

[0 0 6 9] CW^ftO. 2 0mmo lSy^D^ 
>»ttfcbTSBSs|«'jT-»«tcla>L, 
^T*«»E1. 2 MP aT9 O'CT^K^ff ofc. 7k 
^8 0%fC^LfeR#tC$e.tr^aO. 2 0mmolJ 
->i7 n'\*Hj->»»t LTSBSjS'J V-^iCjDA, 
**SEJ6*«ttU&. 0#T*8s^9 9%T<feo 

fc. 

[0 0 7 0] Mttl 1. 9mmo 1 , Zlil 1. 

9mmol, AlttO. 4 0mmol (Tebbeigfls: 
4>CDA 1 ) . T i ttO. 4 0mmoltibof;©t, 

(M- Z +A 1 -T i ) /Ti tt0T*ofc. 

[0071] mmm 8 

tUTl^LfcSBS 3M^n«yi7ZI#UV— <D>J k*> 
t/t}? U V— ^iSlC 11.9 mm o 1 CDX;? y —)U&to?L 

[0 0 7 2] B*77-f >-5r5^;^ti*7. (n-^;P 
yi7DO^yI-W f^A-^D'JFO. lm 

0 1 t MJy3Ml/7Jl/Sx^A0. 3mo l®^1}-> 

^®T7 0^ffij$Lfc. JffS»*a± 
Lfc«, gaE*««fiLTtt«U HSg0iJ4©Tebb 

-tf>CD©iRT*S7. 1 5 p pmCDtf—:? SrgifStU 
•£-n-?n©fc?— ^fCOt^TTe b b e(D?M (J. A 
m. Chem. Soc. 100, 3611-3613, 

1 9 7 8) CJ&STebbeimo'H-NMR©^ 
mtitKbfco 7. 9 4ppml;TebbeIMl:# 

*r y r v >mm&ft<D avam £ n, ±mit-&® 



[0 0 7 3] dCDjgHO. 2 Ommo 1 S^D^ 
>»aEtLTSBS#U-7-»«CllPA. 7K^$r^#i^ 
ATC*JtS$ME 1. 2 MP aT 9 0 "CT*8s£fTo fc. tK 
^8 OfcKJgbifclSfcSSKllgfiO. 2 0mmolS 
yi?D^1t>gttLTSBS#ij7- JgifcfCiP*., 

[0 0 7 4] Mttl 1. 9mmo 1 . Zttl 1. 

9mmo K A1U0. 4 0mmol (Tebbe^ft 
4>CDA 1) . TittO, 4 Ommo 1 T&ofcCDT", 

(M-Z+Al-Ti) /TittOTSofc. 

[0 0 7 5] iktm 1 

i Itl^ Lit S B S 3 1^ □ i7 3# ij 7-CO 'J t*> 
t/tK >J V-^i£fc 11.9 mm o 1 CDX^ y — Jlx^J&a A 
Ttf'JV— jfcjffi££?g£l*fc 0 ^n(C4. 7mmolCD 
sec-BuLi £jlJP*.. -^CDf£, 0 . 4 7 mm o l CD 
K U 7fST e b b e t«l*iPAfc. SHi&0<l 1 £H 
tUfC, 7K^Sr^^^*^ffiO. 7MPat80t 
TTfcgsSrfTofc. tK^B#P^ 3 0 a-T?#Ss*: 3 3 %T"£>o 
£. 

[0 0 7 6] &*5. Mttl 1. 9 + 4. 7=16. 6m 
mol, Zttl 1. 9 mm ol, A 1 ttO. 4 7 mm o 

K TittO. 4 7mmo lT&^fcCDT, (M-Z + 
A 1 -T i) /Tittl OTfe-pfco 

[0 0 7 7] it$tM2 

tLTMLfcSBS3S7Pyy3#'J-7-COiJ tf> 
t/tJ? U "7— ig^fC 11.9 mm o 1 cDX^ y — Jl&tiUZ. 
T#UV-*S£&«£ ZintC 1 . 9mmolCD 
s e c - B u L i £#P*., -?-CD^ 0.47 mm o 1 <D 
7^ K ij - y ^«T e b b e UM^mXtz* mm 1 £H 
mz. ***?»C*aA<"C*3R»£E0. 7MPaT80t: 
TTK^^ffofc «P»13 0»T**f6 3%T£>o 
fc. 

[0 0 7 8] fci5. Mtt 11. 9+1. 9=13. 8m 
mol, Zttl 1. 9mmo 1 , A 1 ttO. 4 7mmo 

1. TittO. 47mmolT^fcOT, (M-Z + 
Al-Ti) /Titt4t^ofc. 

[oo-79] \mmz 

<t LTS-nL/c S B S 3S^n-y^=i#U-7— ©U t*> 
?§^1C15. 6 6mmo 1 cDX^y— )l>&1)U 
AT#UV— 5MSS5fee$-&it. ZintO. 4 7mmo 
1 cDT;U F U ->f!T e b b e KlU&ira*.. USS^J 1 i 
|rI#(^ ***P5c#^T*3tl^JEEO. 7MPaT80 
•C-CTK^fTofCo *SRI^IHI3 0»T***3 5 %X'$> 

[0 0 8 0] ts.&. Mttl 1. 9mmo 1 . Zttl 5. 
6 6mmol, AlttO. 47mmol. TittO. 4 
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7mmolT*ofc©T, (M-Z+Al-Ti) /T 
i tt-8TS^fc. 
[0 0 8 1] J£4£0i|4 

<h LTlpLfcS B S -y ^7 P# U V— ©'J b*> 

>7*# "J V— J§|£(C 1 1 . 9mmo 1 CDX^y— )V&1mX 

[0082] gijtc, ftytmmm?? ; -t >¥?n>) f 

0. 9 4mmo 1 t h'J'f V 7Wil'5z5A6. 2 
mmo 1©F;UX ^ST2 0#f(S3jg#Lfc. 

£l»Dl/2©*££flIfcU Jf^^SSLfc^ 8 

3££«^>-t? >®miz®frL. mmm 1 ^isi&k 1 h- 

NMR£$J5£bfc, #f©T i -A 1 y'&'t 2 )1<D 

*^vy%mn>tt(n-fu h>©iR^me.n-r, Tebb 

[0 0 8 3] USStfU tlWCglD l/2<DKfo$Ljm> 
EEO. 7 MP aT-8 0 'CTTfcSsSrfTo fc<, *^Pb1 3 0 

[0 0 8 4] ttmn 5 

tLTl^LfcSBS ZM7uyi?ui$i)-?— ©U h*> 
U v— Affile 11.9 mm o 1 ©Xi? / —ji&Mtl 

[0 0 8 5] BUtC. fP^MmK^/'t>v ? ^P'J F 
0. 9 4mmo 1 t MM V^Jl/TJl/SX^A 6 . 2 
mmo 1 © MUX MT1 0 0 ISmfflti* L 

^-NMRS-Steb/t, <HNr©T i -A 1 **7+M' 
e b beiiifti^bTtr^ofc. 

[0086] use^j i tmmizm i) 1/2 ©sje*j«« 

J£0. 7MPaT8 0'CT*Mffo&. tK^W3 0 
^T'*^*4 5 %T&ofc„ 
[0 0 8 7] tb^J6 

ifTSW—femz 1 1 . 9 mmo 1 ©X^y— JIZMtl 

[0 0 8 8] gijic, ^M*M5 : -^y-tr>vi'Dij F 
0. 9 4mmo ltylWJl'S-'>A?nUH6. 
2 mmo 1 ©MUX ^i&-C2 0#ra«#L 

it. 1/2 ©*£«JRU »564)-*S*bfc 



l H-NMR£»£L£:, #t©T i -A 1 />?5"tM 

* )vv> y u >aMWB»© ?u h>©iR*^e. n-r, t 

e b beS^MlTl-^ofc. 
[0 0 8 9] SIM^J 1 tl^«K:3a 01/2 ©Rj££j«<fti 
*SBS#'JV-^fC*PA, *3R**#a^**» 

E0. 7 M P a T 8 0 < CT*^*fTo fc. *^B#W 3 0 

[0090] vagm 7 

tl/Tl^LfcSBS 3I^D-yi?3#U-7- ©U t*> 
y#UV- iMKKlll. 9mmol©x^y-MM 
TjP'J-?— *«|*^SS-«rfc. ^n<C0. 94mmol 
©MJ/^JUT^USX^A^SPX., -?-©*£> 0. 4 7m 
mo l©7;UFU-y^igTebbeHI££*Px.fc<> 
0iJ 1 **Sr"*#iiA^-C**»ffiO . 7 MP a 

T8 Or-eTtcgsSrfT-pfco 7K^ffl3 0»T*i*4 8 

[0091] tmm 8 

hm^j i t.mmz^m7)vt> v&mfc&vo&m&mMffl 

tbtl^l/fcSBS 3Syay^n7puv— ©ij tf> 

y#'JV- Jgij£f;:l 1. 9mmo 1 ©X^/\— )l&m?L 

[0 0 9 2] gijfc, ftftMIIM^y-fe/v^PU F 
0. 9 4mmolth l J/f;l'7Mx^Al. 8 8m 
mo 1 ©->^D^-9->^*. MT2 oftmmwis 
re. £fi&»©l/2©***gIRU M^ft&mikLfz 

l H-NMRSrSI^Lfe, £NT©T i - A 1 ^^IM 

ebb eS»#J&*£J5fcLTV»)&:j&»oifc. 
[0 0 9 3] HM^Jl tH«tC5SD l/2©S^±fig^ 
SSBS^JV— SiRKlill*.. #J&£"!K#i&A, , T?#*$)- 
BE0. 7 M P a T 8 0 "CT*jS*ff -3 ifc. *8SRflHJ 3 0 

[0 0 9 4] 

me>i*ttm&m®®mwzT*m£&M2i±x&'&¥ 
x.xD-mm'S&Tkmmu-r&mz. *s®iw«*«ft3eT 

&&mmr2>$><Dx$>z>. 



